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P
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he A
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it out of lunar orbit and start the return trip to E

arth.
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T
his

Is N
A

S
A

. G
iant rockets lifting from

their launch pads and speeding into the
vastness of space

.
.

C
om

puters plotting
trajectories, fuel consum

ption, orbits and
reentry tim

es and places
.

.
.

T
echnicians

at consoles follow
ing the progress of launch ve-

hicles and spacecraft
.

.
.

M
an w

alking on the
M

oon.
--

T
his

is N
A

S
A

, in term
s of the sights and

sounds of space flight.
B

ehind the dram
a are functions, organization

and people. R
esearch and developm

ent program
s

expand hum
an know

ledge of phenom
ena in the

atm
osphere and space. A

nd N
A

S
A

 is charged w
ith

carrying out the stated policy of the U
nited S

tates
that

"activities
in space should be devoted to

peaceful purposes for the benefit of all m
ankind."

T
he space program

 benefits m
an in m

any
w

ays: new
 know

ledge, im
proved w

eather forecast-
ing, better global com

m
unications, and new

 prod-
ucts, processes, and techniques applicable to in-
dustry,

m
edicine, and education am

ong others.
M

oreover, it has developed m
anagem

ent system
s

that can be applied to m
obilize vast resources of

people and m
aterials effectively in any new

 pro-
gram

s governm
ent or industry m

ay undertake.
N

A
S

A
 began w

ith enactm
ent of P

ublic Law
 85-

568, the N
ational A

eronautics and S
pace A

ct of
1958, approved July 29, 1958, and authorizing es-
tablishm

ent of the N
ational A

eronautics and S
pace

A
dm

inistration.

T
he agency took tangible form

 on O
ctober 1,

1958, w
ith assignm

ent to
it

of the 43-year-old
N

ational A
dvisory C

om
m

ittee for A
eronautics. T

his
venerable organization, headquartered in the his-
toric D

olley M
adison H

ouse, W
ashington, D

. C
.,

directed five field laboratories: A
m

es A
eronautical

Laboratory (now
 A

m
es R

esearch C
enter), M

ountain
V

iew
, C

alifornia; H
igh-S

peed F
light S

tation (now
F

light R
esearch C

enter)
at E

dw
ards, C

alifornia;
Langley A

eronautical Laboratory (now
 Langley R

e-
search C

enter), H
am

pton, V
irginia; Lew

is F
light

P
ropulsion Laboratory (now

 Lew
is R

esearch C
en-

ter),
C

leveland, O
hio; and the P

ilotless A
ircraft

R
esearch C

enter (now
 W

allops S
tation), W

allops
Island, V

irginia.
T

o this nucleus w
ere added other responsibili-

ties. T
he N

aval R
esearch Laboratory's P

roject V
an-

guard w
as shifted to N

A
S

A
, as w

as the A
rm

y's Jet
P

ropulsion Laboratory contract operation m
anaged

by the C
alifornia Institute.of T

echnology, and the
D

evelopm
ent O

perations
D

ivision
of

the A
rm

y
B

allistic M
issile A

gency at H
untsville, A

labam
a. T

he
latter developed into the G

eorge C
. M

arshall S
pace

F
ight C

enter. T
ransferred from

 the A
B

M
A

 w
ith D

e-
velopm

ent O
perations D

ivision w
as a part of A

B
M

A
at C

ape C
anaveral, F

lorida, that w
as set up as the

Launch O
perations

D
irectorate

of the
M

arshall
C

enter. Later, this grew
 into the John F

. K
ennedy

S
pace C

enter, K
ennedy S

pace C
enter, F

lorida.
N

A
S

A
 established other m

ajor facilities: G
od-

dard S
pace F

light C
enter, G

reenbelt, M
aryland;

M
anned S

pacecraft C
enter, H

ouston, T
exas; K

S
C

W
estern T

est R
ange O

perations D
ivision, Lom

poc,
C

alifornia; and jointly w
ith the A

tom
ic E

nergy C
om

-
m

ission, the S
pace N

uclear S
ystem

s O
ffice, W

ash-
ington, D

. C
., and its field installation, the N

uclear
R

ocket D
evelopm

ent S
tation, Jackass F

lats, N
evada.

'..

F
acilities set up during peak years of space

activities but now
 reassigned or w

ith reduced use
in the space program

 include: E
lectronics R

esearch
C

enter, C
am

bridge, M
assachusetts (now

 part of the
D

epartm
ent of T

ransportation);
M

ississippi T
est

F
acility, B

ay S
aint Louis, M

ississippi; and M
ichoud

A
ssem

bly F
acility, N

ew
 O

rleans, Louisiana.
N

A
S

A
 today is a future-oriented organization

of about thirty thousand em
ployees acting in con-

cert w
ith industry, universities, and other G

overn-
m

ent agencies on a variety of projects in aerospace
science and technology, including aeronautical re-
search.



A
A

anned S
pace F

light. O
n July 20,

1969, A
pollo 11 C

om
m

ander N
eil A

.
A

rm
strong set foot on the M

oon,
clim

axing a series of m
anned space

flights that began w
ith the M

ercury
suborbital flight of M

ay 5, 1961. P
roject M

ercury
w

as organized on O
ctober 5, 1958, to orbit a

m
anned spacecraft, investigate m

an's reactions to
and abilities in space iiight, and recover both

m
an

and spacecraft.
P

roject G
em

ini, w
ith tw

o-m
an crew

s and longer
E

arth-orbital flights, extended the technology and
experience gained in P

roject M
ercury and paved

the w
ay for lunar landings in the A

pollo program
.

W
hile A

pollo m
anned m

issions continue to ex-
pand m

an's know
ledge of the M

oon, N
A

S
A

 w
ill

proceed w
ith the S

kylab program
 to establish the

N
ation's first m

anned E
arth-orbiting space station.

S
kylab itself w

ill consist of a m
odified third stage of

the S
aturn V

 launch vehicle that is used for A
pollo

m
issions to the M

oon.
T

he first S
kylab three-m

an crew
 w

ill stay in
space for 28 days; the next, for 56 days. P

rincipal
purposes w

ill be to study the health and physical
fitness of the crew

 and habitability of living and
w

orking quarters; conduct experim
ents in E

arth
resources observation, m

eteorology, m
aterials proc-

essing, and other advanced science and technol-
ogy; and study the S

un w
ith telescopes.

S
kylab is seen as the forerunner of larger and

m
ore advanced space stations and of m

anned in-
terplanetary spacecraft. T

he space station follow
-

ing S
kylab m

ay be a 6 to 12 m
an m

odular structure
that could rem

ain in orbit for as long
as ten years.

Its parts, or m
odules, w

ould be flow
n into orbit in-

dividually and assem
bled there.

A
stronauts w

ould com
m

ute betw
een the space

station and E
arth in a reusable space shuttle. N

ow
under developm

ent, the shuttle is envisioned
as

consisting of an airplane-like booster anci orbiter

2

w
hich are separated after launch. F

ollow
ing the

separation, the booster w
ould return to E

arth w
hile

the other part continues into orbit. B
oth the

cooster
and orbiter w

ould land on E
anh like airplanes.

U
ses of the space shuttle m

ay include:
placing

unm
anned satellites into E

arth orbit, delivering
sup-

plies and propellants to orbiting spacecraft,
repair-

ing satellites or returning them
 to E

arth for
repair,

and launching unm
anned interplanetary spacecraft

into E
arth parking orbit, from

 w
hich

a rocket at-
tached to the spacecraft w

ould fire it beyond
E

arth
orbit.A

lso being considered is £: space tug. T
he prin-

cipal uses of the tug w
ould be to assem

ble m
anned

space stations and m
anned interplanetary craft w

ith
its rem

ote-controlled m
anipulating

arm
s.

It w
ould

have sufficient pow
er to change orbit and to hurtle

interplanetary spacecraft out of orbit tow
ard their

planetary destinations. A
nother possible

use of the
tug is to land m

en o;i the M
oon for long term

ex-
ploration.

S
A

T
U

R
N

 B
LO

C
K

H
O

U
S

E
. acrylic on caavas, by F

red
F

reem
an. Inside the S

aturn I-B
 blockhouse. technicians

m
onitor the final m

inutes of a countdow
n.
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eather W
atchers. A

n operational
m

eteorological satellite system
 de-

veloped from
 N

A
S

A
's T

iros and
N

im
bus experim

ents prcvides pic-
tures of cloud cover over the globe

both day and night for the N
ati-)nal O

ceanic and
A

tm
ospheric A

dm
inistration (N

O
A

A
). T

he system
has contributed significantly tc accuracy of

one
and tw

o-day w
eather forecP

 sts
and

increased
m

an's ability to discover and track hurricanes, thus
helping to save lives and property. S

ea ice charts
are prepared from

 \v.:ether satellite pictures. A
ir-

plane and ship na\ igators use photographs taken
by w

eather satellites to chart courses that avoid
destructive storm

s.

4

N
A

S
A

's N
im

bus program
 conducts research in

satellite m
eteorological technology. A

dvances de-
rived from

 N
A

S
A

 research and developm
ent

are
incorporated as soon as possible into the N

ational
O

perational
M

eteorological
S

atellite
S

ystem
of

N
O

A
A

.
N

A
S

A
's

versatile
A

pplications
T

echnology
S

atellite (A
T

S
) conducts experim

ents in m
eteorol-

ogy, navigation, and com
m

unications satellitt; tech
nologies.

A
T

S
 is placed in a circular orbit about 22,300

m
iles above the E

arth's equator. T
his is

a "synchro-
nous" orbitthe spacecraft takes as long for an
orbit as it takes the E

arth to rotate en its axis and
the satellite appears to stand still relative to a point
on the E

arth's surface.
F

rom
 this station one A

T
S

 can take useable
photographs of w

eather over nearly 25 percent of
the E

arth. B
ecause it is stationary relative

to E
arth's

surface, A
T

S
 enables w

eatherm
en to w

atch
w

eather
patterns alm

ost continuously for forecasting, for
specific observation of the birth and developm

ent
of

violent storm
s, such as tornadoes, and for

generalized study.
T

he technology and experience gained in the
A

T
S

 program
 have contributed significantly to the

planr;ed opera0onal S
ynchronous M

eteorological
S

atellite (S
M

S
) system

. A
fter chei:king out each

future S
M

S
 in orbit, N

A
S

A
 w

ill tur.1
it over to the

N
O

A
A

 for operational use.
S

tudy and applicption of data from
 w

eatl.3r
satellites can help obtain the long sought goal of
tw

o-w
eek w

eather forecasts. P
otential benefits from

such long range w
eather forecasts

are enorm
ous.

C
rops and property could be p:ctected against

dam
aging w

eather; construction, shipping, and air-
lines w

ould also profit significantly; public utilities
could be better m

anaged because of advance
know

ledge of load requirem
ents.

N
IG

H
T

 B
E

F
O

R
E

 LA
U

N
C

H
, oil, by Lam

ar D
odd.

Launch preparations for a S
aturn/A

pollo
continue through the night before a flight.
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0
rbiting R

adio R
eiays. T

he N
A

S
A

 E
cho,

R
elay, and S

yncom
 projects and the

A
T

&
T

 T
elstar program

 established the
principal technologies that led to the
present global com

m
ercial com

m
unica-

tions satellite system
. T

he C
om

m
unications S

atel-
lite

C
orporation (C

O
M

S
A

T
) operates the system

on behalf of the. 74-nation International S
atellite

C
onsortium

 (IN
T

E
LS

A
T

).
T

he system
 has m

ade w
orld-w

ide live color
telecasts possible and helped m

eet the m
ushroom

-
ing dem

ands for overseas telephone circuits. D
ur-

ing the past five years, the num
ber of overseas calls

has grow
n about 25 percent annually. In S

eptem
ber

1970, A
m

erican T
elephone and T

elegraph C
om

pany
reported a 43 percent year-to-year increase in tele-
phone calls betw

een the U
nited S

tates and E
urope.

N
A

S
A

's
A

pplications
T

echnology
S

atellite
(A

T
S

) program
 helps develop satellite technology to

m
eet new

 com
unications

requirem
ents. A

m
ong

possible new
 com

m
unications dem

ands of tom
or-

row
 are facilities for educational television to speed

progress of peoples in developing nations, rapid
w

oridw
ide exchanges of m

edical inform
ation, and,

perhaps, facsim
iie transm

ission of m
ail.

A
T

S
 also is used for m

eteorological studies
(page 4) and ;O

r navigation and traffic control ex-
perim

ents. A
 N

ational A
cadem

y of S
ciences study

of traffic control and navigation over oceans con-
cluded that satellite system

s offer the best m
eans of

handling traffic on the crow
ded air and sea lanes

expected in com
ing decades. T

he A
cadem

y further
said that even today present system

s frequently
cannot handle transoceanic air and sea traffic con-
trol w

ithout costly diversions.
A

ir traffic control and navigations system
s now

require transatlantic airliners to stay about 120 m
iles

apart laterally, 15 m
inutes ahead or behind each

other, and about 2000 feet above or below
 other

aircraft.
If

satellite
air traffic control and navigation

system
s m

ake it possible to operate safely w
ith re-

duced separations betw
een aircraft, the savings in

Lim
e arA

 related expense w
ill be substantial.

6

,, . ,,,
.

.
-

.
.

A
P

O
LLO

 11 S
U

IT
-U

P
, ink on paper, by P

aul C
alle.

A
pollo 11 astronauts A

rm
strong, A

ldrin and C
ollins don

their spacesuits on the m
orning of their flight to the M

oon.
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t
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N
ew

 V
iew

s of the E
arth. S

atellites have
already given us new

 view
s of our

planet and its near space environm
ent.

T
hey have indicated that the E

arth tends
to be pear-shaped and bum

py w
ith a

bulging m
idriff. (T

hese irregularities are m
inute in

com
parison w

ith the E
arth's diam

eter and circum
-

ference, but accurate m
easurem

ents of them
 are

very im
portant to scientists.) T

he satellites have
verified the extent of the intense V

an A
llen R

adia-
tion R

egion over E
arth. T

hey have revealed that
E

arth's m
agnetic field looks like an elongated tear

drop stretching at least three and one-half m
illion

m
iles outw

ard on the E
arth's night side. T

hey have
reported on atm

ospheric particles, tiny m
eteoroids,

and other phenom
ena in space near E

arth.

8

F
or the future, an E

arth resources satellite pro-
gram

 is proposed to gather data on natural re-
sources. D

iscoveries of untapped m
ineral w

ealth
and fresh w

ater, inform
ation for utilization of land

for farm
ing and forestry, assistance in telling m

an
w

hen and w
here to fish, m

easuring the m
agnitude

of
air and w

ater pollution, and aid
for urban

planning by surveying the grow
th of population cen-

ters are am
ong the results expected from

 the pro-
gram

. P
otential uses are anticipated in geography,

geology,
oceanography,

hydrology,
agriculture,

forestry, and cartography.
T

he planned
E

arth
R

esources T
echnology

S
atellites w

ill help develop and advance the tech-
nology and equipm

ent needed for E
arth resources

surveys from
 space. T

hese satellites w
ill provide

inform
ation regularly and inexpensively after initial

launch. T
hey w

ill m
ake repeated observations that

show
 slow

 changes, w
ill acquire data regularly from

areas w
here other m

eans w
ould be difficult and

expensive, and w
ill reveal large scale features that

m
ight be overlooked w

hen view
ed at low

er altitudes.

P
O

IN
T

S
 O

F
 P

E
R

S
P

E
C

T
IV

E
, egg tem

pera, by R
obert

V
ickrey. A

 w
orkM

an checks the inclined surface of the
launch pad for dam

age after the launch of A
pollo 12.
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w
and E

arth. O
rbiting S

olar O
bservator-

ies study changes on the surface of the
S

un during the 11-year solar cycle, as the
S

un's activity drops from
 a m

axim
um

 to a
m

inim
um

 and then rises again to a peak.
O

rbiting A
stronom

ical O
bservatories gather scien-

tific data about stars and galaxies. B
oth observa-

tories have given astronom
ers an opportunity to

study the S
un and the U

niverse from
 a position

above the m
urky haze of our atm

osphere. T
he at-

m
osphere cuts off m

any types of radiation from

10

space
im

portant
to

understanding
the

nature,
origin, and evolution of stars, galaxies, and

other
phenom

ena.
A

utom
ated spacecraft preceded the A

pollo
astronauts w

ho stepped on the lifeless crystalline
dust of the M

oon. N
ow

, such spacecraftare blazing
trails to other planets.

M
ariner spacecraft have already reported

on
the cratered face of M

ars and the w
ierdly dense

at-
m

osphere and intense surface heat of V
enus. T

hey
and P

ioneers have explored interplanetary
space

out to approxim
ately the orbit of M

ars.
M

ariner observations of M
ars w

ere m
ade dur-

ing relatively fleeting periods as the spacecraft sped
by the planet. N

A
S

A
 now

 plans to place M
ariner

in orbit around M
ars to gather inform

ation
over

different areas. S
till later, N

A
S

A
 w

il! send V
iking

tow
ard M

ars.
A

 section of V
iking w

ill land on the R
ed P

lanet
to search for signs of life and gather other surface
data. T

he other section w
ill m

ake its observations
from

 M
artian orbit. Its observations w

ill be corre-
lated w

here appropriate w
ith those of the !ander.

A
nother M

ariner is scheduled to be launched
on a trajectory that w

ill enable it to sw
eep near

V
enus and M

ercury. A
s it reaches the V

enusian
vicinity and reports its observations to E

arth, V
enu-

sian gravity w
ill deflect and accelerate the craft

tow
ard M

ercury. A
s M

ariner sw
eeps by M

ercury, it
w

ill provide m
an w

ith his first nearby observations
of that m

ysterious planet.
N

A
S

A
's P

ioneers w
ill open the exploration of

the outer solar system
. P

ioneers w
ill be launched

to
fly by and report on Jupiter. Jupiter's gravity is

ex-
pected to hurl them

 into trajectories never before
achieved by spacecraft.

In the late 1970's, autom
ated spacecraft

w
ill

be launched on G
rand T

ours m
ade possible

by a
rare alignm

ent of the outer planets (Jupiter, S
aturn,

U
ranus, N

eptune, and P
luto). 'T

his aiignm
ent, w

hich
w

ill not be repeated for about 170
years, enables a

svcecraft to em
ploy the gravitational force of

one
planet as an aid in hurtling tow

ard the next. W
ith

this technique, the tim
e for flight from

 E
arth to the

other planets can be substantially reduced. F
or

ex-
am

ple, a spacecraft can reach P
luto in about nine

years as com
pared to m

ore than forty years re-
quired for a direct flight from

 E
arth. T

he tours w
ill

enable m
an to obtain closer looks at the outer

planets than ever before possible.

O
N

E
T

W
O

T
H

R
E

E
, w

atercolor, by Jam
es W

yeth.
A

stronaut rescue vehicles are positioned near the A
pollo

launch pad. T
hey are used only in the event of a serious

em
ergency during the last m

inutes of a countdow
n.





L
r)

.-1

LoIoking A
he.d in A

ir T
ransportation. N

A
S

A
's

role in aeronautics consists of research to
help solve today's problem

s and m
eet to-

m
orrow

's needs. N
A

S
A

 research has con-
tributed to progress in such areas as testing

of m
ilitary and com

m
ercial subsonic,

supersonic
and vertical and short take-off landing craft; ad-
vanced

m
aterials,

electronics,
and

structures;
im

proving cockpit instrum
ent displays; collision-

avoidance system
s, and hydroplaning on w

et run-
w

ays.N
A

S
A

 originated the supercritical w
ing con-

cept w
hich has the potential for substantially im

-
proving the perform

ance of subsonic com
m

ercial
airliners.

N
A

S
A

's w
ork on jet engine noise, in w

hich
acoustic panels and adjustable air inlets are used
to curtail sound, has dem

onstrated that m
ajor re-

ductions
in

noise
levels

are
possible

w
ithout

jeopardizing engine perform
ance. F

or the future,
w

ork is under w
ay to produce even quieter

engines.

12

dvanced R
esearchS

teppingstone to
T

om
orrow

. A
dvanced research looks to-

w
ard the future of both

space and aero-
nautics. A

m
ong the

space flight projects
are design and developm

ent of efficient
practicable nuclear and electric rockets; long last-
ing and lightw

eight on-board sources of electric
pow

er generation; advanced com
m

unications; life-
support system

s that can operate indefinitely; and
better integration

of m
en and m

achines. W
ork

continues on foods for space flight,
pressure suits,

life-support
atm

ospheres,
radiation

resistance,
m

eteoroid shields, biom
edical reactions of

m
an to

space flight, lunar shelters, and hundreds of other
projects. N

um
erous tasks apply N

A
S

A
's research

capabilities directly to trying to solve the problem
s

of air and w
ater pollution.

T
H

E
 P

O
W

E
R

 T
O

 G
O

, oil on panel, by P
aul C

i;Ile.
T

he five engines of the S
aturn 5 launch vehicle

produce 7.5 m
illion pounds of thrust.
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International
P

rogram
s. N

A
S

A
 conducts

a
broad program

 of international cooperation in
space and aeronautics. S

cientists of m
ore than

seventy countries and jurisdictions have par-
ticipated w

ith N
A

S
A

 in joint satellite and sound-
ing rocket projects, ground-based support such as
tracking and data acquisition from

 spacecraft, and
program

s of tecnnical training and visitor exchange.
M

ore than tw
enty satellite projects w

ith a half
dozen nations and the E

uropean S
pace R

esearch
O

rganization (E
S

R
O

) w
ere in progress or com

pleted
by S

eptt..nber 1970. In these projects, the U
nited

S
tates provides the launch vehicles and other sup-

port for foreign satellites.
In addition, seventeen

experim
ents of five nations have been flow

n aboard
N

A
S

A
 spacecraft.

N
A

 S
A

's international program
s take niany other

form
s. A

m
ong them

:
N

ineteen countries have engaged in m
ore

than five hundred cooperative sounding rocket
launchings.

F
orty-five principal investigators from

 six-
teen countries are analyzing lunar sam

ples brought
to E

arth by A
pollo astronauts.

A
 planned use of the A

pplications T
echnol-

ogy S
atellite

is to relay instructional T
V

 from
 a

ground station of the governm
ent of India to low

cost receivers in som
e five thousand rem

ote Indian
villages.A

bout sixty
countries

are
getting

better
w

eather forecasts by acquiring inform
ation from

U
nited S

tates m
eteorological satellites through use

of an autom
atic picture transm

ission (A
P

T
) system

developed by N
A

S
A

.
C

ooperative aeronautics projects w
ith B

ritish,
C

anadian, F
rench, and G

erm
an agencies are con-

tributing significantly to im
proving V

/S
T

O
L aircraft.

P
olicy m

akers and scientists abroad are be-
ing acquainted w

ith the potential benefits of E
arth

resources survey by satellite and trained to interpret
data from

 such satellites.

14

E
ducation for T

he S
pace A

ge. N
A

S
A

 edu-
cational program

s reach hundreds of thou-
sands of students each year. C

arefully
trained form

er teachers and supervisors
conduct lecture-dem

onstrations at school
assem

blies and classroom
 discussions.

M
ore than tw

enty-five thousand teachers par-
ticipate yearly in courses, w

orkshops, institutes,
and conferences conducted by universities and
colleges, professional associations, and local and
county school districts in conjunction w

ith N
A

S
A

.
N

A
S

A
 is

also
conducting program

s
in

space
science education to m

otivate learning in m
any

subjects, to encourage the scientific interests of
highly talented youtns, and to stim

ulate the cul-
turally deprived and those w

ho are not reaching
their full potential.

T
o bridge the gap betw

een inform
ation avail-

able in standard texts and the rapidly expanding
know

ledge to w
hich N

A
S

A
 is contributing, N

A
S

A
has produced a variety of publications and film

s.
A

m
ong these are curriculum

 supplem
ents that re-

late space to such subjects as biology, chem
istry,

industrial
arts,

f,.-.Isys:cs,
and m

athem
atics;

!Ind
booklets, fact sheets, film

s, and tape recordings to
provide general inform

ation about specific aspects
of the space program

.

N
E

IL A
R

M
S

T
R

O
N

G
 O

N
 T

H
E

 M
O

O
N

, w
atercolor, by

F
ranklin M

cM
ahon. A

pollo 11 astronaut N
eil A

rm
strong

is seen O
n M

ission C
ontrol's television screen as

he steps on to the surface of the M
oon,

July 20, 1969, 10:56pm
, E

D
T

.
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dapting S
pace T

echnology to E
arthly

U
ses. S

pace-developed innovations do
m

any things on E
arth. A

 few
 are briefly

described:
U

ltraviolet photo tubes,
invented for spacecraft, are used

as
flam

e detectors in fire alarm
 system

s.
T

echniques and system
s for com

puterized
enhancem

ent of telecasts from
 spacecraft m

illions
of m

iles aw
ay are now

 applied to hum
an

X
-rays.

O
ne resu:t is thal the enhanced X

-rays
can reveal

w
hat w

ere once the m
ost obscure

areas of the
body.

R
esearch in effects of space radiation on

body cells indicated intercellular linkages that m
ay

help to explain certain types of cancer.
S

ystem
s used to m

onitor the health of astro-
nauts and spacecraft on distant flights

are being
adapted so that nU

rses at a single hospital center
can w

atch the conditions of critically ill patients in
num

erous room
s.

S
tress devices for m

easuring rocket thrust
show

 internal stresses in dam
s and

w
arn of any

critical structural w
eakening. S

uch w
eakening

m
ay

follow
 E

arth trem
ors.

R
esearch to reduce fire hazards in A

pollo
spacecraft has yielded m

aterials highly resistant to
fire that offer great prom

ise in com
m

ercial and
residential fire prevention.

T
he space program

 has been a significant
contributor to the advanC

em
ent of com

puter tech-
nology.

H
undreds of com

panies, large and sm
all,

use
N

A
S

A
 data dissem

ination centers at six universities.
T

he centers are designed to help industry
apply

technical advances m
ade during research

on space
projects.

C
om

panies are alerted to technological de-
velopm

ents by N
A

S
A

's T
E

C
H

 B
R

IE
F

S
 that describe

prom
ising innovations. S

om
etim

es, a single inno-
vation can becom

e an im
portant part of

an indus-
trial process or an industry in itself. A

n exam
ple is

a cutter-stripper developed by N
A

S
A

 for coaxial
cable. It easily and sim

ply does a job previously
done laboriously by hand. A

 com
pany picked

up
the item

 from
 a T

E
C

H
 B

R
IE

F
, produced and

m
ar-

keted it, and reported brisk sales.
A

m
ong the m

any other steps taken to facilitate
the application of space developed instrum

ents,
m

echanism
s, system

s, and other innovations to
benefit m

ankind are the N
A

S
A

's establishm
ent of

B
iom

edical and T
echnology A

pplication T
eam

s.
T

he B
iom

edical A
pplication T

eam
s w

ere organized
in 1967.

In 1969, N
A

S
A

 organized T
echnology A

pplica-
tions T

eam
s. U

pon request, the team
s assist in

identifying and applying technology derived from
aerospace research and developm

ent to solve prob-
lem

s of national concern, such.
as air and w

ater
pollution, highw

ay safety, law
 enforcem

ent, urban
construction, m

ass transportation, and m
ine safety.

d!t
roil...T

.)51U
423V

151510at.

G
O

LD
S

T
O

N
E

. w
atercolor, by N

icholas S
olovioff. T

he
G

oldstone 85-fout antenna in the C
alifornip desert

is used for tracking spacecraft far out in space.
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P
rincipal N

A
S

A
 F

acilities.

N
A

S
A

 H
eadquarters

W
ashington, D

. C
.

N
A

S
A

 H
eadquarters form

ulates policy and
co-

ordinates the activities of the space flight centers,
research centers, and other installations w

hich com
-

prise the N
ational A

eronautics and S
pace A

dm
inis-

tration.

A
m

es R
esearch C

enter,
M

offett F
ield, C

alifornia
T

he w
ork of the A

m
es R

esearch C
enter is

con-
cerned w

ith laboratory and flight research in
space

m
issions and in aeronautics. T

he fields of space
interest include atm

osphere entry research,
funda-

m
ental physics, m

aterials, guidance and control,
chem

istry and life sciences. A
m

es aeronautical
re-

search includes the areas of supersonic flight,
V

/S
T

O
L aircraft and operational problem

s.
T

he
space flight projects involve m

anagem
ent of scien-

tific probes and satellites, and payloads for
flight

experim
ents. P

roject P
ioneer is m

anaged by A
m

es.

F
light R

esearch C
enter,

E
dw

ards, C
alifornia

T
he F

light R
esearch C

enter is concerned w
ith

m
anned flight w

ithin and outside the atm
osphere,

including low
-speed, supersonic, hypersonic and

reentry flight, and aircraft operations and safety
problem

s S
pace vehicle program

s are typified by
studies such as flight behavior of lifting bodies. In
biotechnology, m

an-m
achine integration problem

s
are studied.

G
oddard S

pace F
light C

enter,
G

reenbelt, M
aryland

T
he G

oddard S
pace F

light C
enter, nam

ed for the
rocket pioneer, D

r. R
obert H

. G
oddard, is

respon-
sible for the developm

ent and m
anagem

ent of
a

broad variety of unm
anned E

arth-orbiting satellite
and sounding rockets projects. A

m
ong its m

ajor
projects are O

rbiting O
bservatories, E

xplorers, N
im

-
bus, and E

arth R
esources T

echnology S
afallites.

G
oddard is also the nerve center for the w

orldw
ide

tracking and com
m

unications netw
ork for

both
m

anned and unm
anned satellites.

18

Jet P
ropulsion Laboratory

P
asadena, C

alifornia
T

he Jet P
ropulsion Laboratory is a research, de-

velopm
ent, and flight center operated for the N

a-
tional A

eronautics and S
pace A

dm
inistration by the

C
alifornia Institute of T

echnology. T
he Laboratory's

prim
ary role is the investigation of the planets using

autom
ated

scientific
spacecraft.

Jet
P

ropulsion
Laboratory is also responsible to N

A
S

A
 for

sup-
porting research and advanced developm

ent
re-

lated to flight projects and the design and operation
of the D

eep S
pace N

etw
ork, w

hich tracks,
com

-
m

unicates w
ith, and com

m
ands spacecraft on lunar,

interplanetary, and planetary m
issions.

John F
. K

ennedy S
pace C

enter,
K

ennedy S
pace C

enter, F
lorida

T
he N

ation's first spaceport, the John F
. K

ennedy
S

pace C
enter, m

akes preflight tests,
prepares, and

launches m
anned and unm

anned space vehicles
for N

A
S

A
. M

anned A
pollo m

issions, unm
anned

planetary, and interplanetary m
issions, and scien-

tific m
eteorological, and com

m
unications satellites

are launched by K
ennedy S

pace C
enter. S

om
e

launches are from
 the P

acific C
oast; these

are
conducted by the K

S
C

 W
estern T

est R
ange O

pera-
tions D

ivision at Lom
poc, C

alifornia.

Langley R
esearch C

enter,
H

am
pton, V

irginia
O

ldest of the N
A

S
A

 C
enters, Langley has the task

of providing technology for m
anned and unm

anned
exploration of space and for im

provem
ent and

ex-
tension of perform

ance, utility and safety of aircraft.
T

he m
ajor technical areas of Langley are theoreti-

cal and experim
ental dynam

ics of flight through the
entire speed range, flight m

echanics, m
aterials and

structures, space m
echanics, instrum

entation, solid
rocket technology, and advanced hypersonic en-
gine research. T

he C
enter conceives, develops and

operates sim
ulators for aircraft and for lunar land-

ing projects, and conducts V
/S

T
O

L flight research.
T

he C
enter is charged w

ith overall project m
anage-

m
ent for V

iking.

T
E

S
T

 C
H

A
M

B
E

R
, ink on paper, by A

lfred M
cA

dam
s.

S
cientific satellites are carefully checked in these

G
oddard S

pace F
light C

enter test cham
bers before

shipm
ent to the launch site.
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C
")

C

1.

Lew
is R

esearch C
enter,

C
leveland, O

hio
T

he m
ajor m

issions of Lew
is are aircraft and

rocket
propulsion and space pow

er generation. O
ther

fields of investigation
are m

aterials and m
etallurgy,

problem
s concerned w

ith the
use of extrem

ely high
and low

 tem
perature m

aterials. T
he C

enter is active
in com

bustion and direct energy conversion; chem
i-

cal, nuclear and electric rocket propulsion system
s;

advanced turbojet pow
er plants; fuels and lubri-

cants; and plasm
as and m

agnetohydrodynam
ics.

Lew
is has technical m

anagem
ent of such rocket

stages as the A
gena and C

entaur.
P

lum
 B

rook S
tation at S

andusky, O
hio, w

ith facili-
ties for propulsion research and developm

ent,
in-

cluding a nuclear reactor, is operated
as an arm

 of
Lew

is.

M
anned S

pacecraft C
enter,

H
ouston, T

exas
T

he M
anned S

pacecraft C
enter has the responsi-

bility for the design, developm
ent, and testing

of
m

anned spacecraft and associated system
s;

the
selection and training of astronauts; and operation
of m

anned space
flights.

M
ission

C
ontrol

for
m

anned space flights is at the M
anned S

pacecraft
C

enter.

G
eorge C

. M
arshall S

pace F
light C

enter,
M

arshall S
pace F

light C
enter, A

labam
a

Launch vehicles essential to A
pollo and

other m
ajor

m
issions are designed and developed by the

scien-
tists and engineers of the G

eorge C
. M

arshallS
pace

F
light C

enta. T
he C

enter is concerned w
ith

launch
vehicles of the S

aturn class, as w
ell

as payloads,
related research and studies of advanced

space
transportation

system
s.

It
m

anages the S
kylab

project.

N
uclear R

ocket D
evelopm

ent S
tation,

Jackass F
lats, N

evada
T

his facility, located near Las V
egas,

N
evada, is

m
anaged by the S

pace N
uclear S

ystem
s O

ffice,
a

joint operation of N
A

S
A

 and the A
tom

ic E
nergy

C
om

m
ission. It contains the test stands and equip-

m
ent for developm

ent of reactor technology and the
nuclear rocket. T

he S
tation is the

scene of m
any

tests of reactors and experim
ental rocket engines.
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W
allops S

tation,
W

allops Island, V
irginia

W
allops S

tation, located on V
irginia's eastern

shore,
is one of the oldest and busiest

ranges in the w
orld.

S
om

e 300 experim
ents

are sent aloft each year on
vehicles w

hich vary in size from
 sm

all m
eteorologi-

cal rockets to the four-stage S
cout w

ith
orbital

capability. T
he launches increase know

ledge of
the

upper atm
osphere and the space environm

ent.
A

 sizeable portion of W
allops' effort is devoted

to
aeronautical research and developm

ent and in
exporting this N

ation's space technology
to the

international com
m

unity. W
allops' geographical

lo=
cation m

akes it a valuable center for aircraft
sens-

ing of the E
arth's environm

ent.

N
A

S
A

 E
ducational O

ffices.
N

A
S

A
 publications should be ordered from

the
S

uperintendent of D
ocum

ents,
G

overnm
ent P

rint-
ing O

ffice, W
ashington, D

.C
.

20402. P
ublication

lists and film
 lists are available from

the offices
listed below

. Inquiries about other
services m

ay be
directed to the E

ducational O
ffice at the

N
A

S
A

 cen-
ter serving your state.
If you live in:

W
rite to E

ducational O
ffice at:

A
laska

A
rizona

C
alifornia

ia
it

iidaho
M

ontana
N

evada
O

regon
U

tah
W

ashington
W

yom
ing

A
labam

a
A

rkansas
Iow

a
Louisiana
M

ississippi
M

issouri
T

ennessee

N
A

S
A

 A
m

es R
esearch C

enter
M

ollett F
ield, C

alifornia 94035

N
A

S
A

 G
eorge C

. M
arshall

S
pace F

light C
enter

M
arshall S

pace F
light C

enter
A

labam
a 35812

C
onnecticut

D
elaw

are
D

istrict of C
olum

bia
M

aine
M

aryland
M

assachusetts
N

ew
 H

am
pshire

N
ew

 Jersey
N

ew
 Y

ork
P

ennsylvania
R

hode Island
V

erm
ont

N
A

S
A

 G
oddard S

pace F
light C

enter
G

reenbelt. M
aryland 20771

F
lorida

G
eorgia

P
uerto R

ico
V

irgin Islands

N
A

S
A

 John F
. K

ennedy S
pace C

enter
K

ennedy S
pace C

enter
F

lorida 32899

K
entucky

N
orth C

arolina
S

outh C
arolina

V
irginia

W
est V

irginia

N
A

S
A

 Langley R
esearch C

enter
Langley S

tation
H

am
pton, V

irginia 23365

Illinois
Indiana
M

ichigan
M

innesota
O

hio
W

isconsin

N
A

S
A

 Lew
is R

esearch C
enter

21000 B
rookpark R

oad
C

leveland, O
hio 44135

C
olorado

K
ansas

N
ebraska

N
ew

 M
exica

N
orth D

akota
O

klahom
a

S
outh D

akota
T

exas

N
A

S
A

 M
anned S

pacecraft C
enter

H
ouston, T

exas 77058
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